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HOUSING CUP FOR AN ELECTRONIC COMPONENT WITH 
INTEGRATED COOLING BODY 

RELATED APPLICATIONS 

[0001] The present patent document is a continuation of PCT Apphcation 
Serial No. PCT/EP2004/052685, filed October 28, 2004, designating the United 
States, which is hereby incorporated by reference. 

BACKGROUND 
Field of Invention 

[0002] The iiwei^rt^eHH^^etete spre embodiments relate to a housing for an 
electronic componen t, substantially comprising a housing cup with an integrated 
coohng body . 

DISCUSSION OF RELATED ART 

[0003] fe- During the operation of electronic components , depending on thoir 
specific field of use, sometim e s considerable a considerable amount of power 
can be lost s occurs in the form of heat. Higher losses cause increased heat stress. 
Tbe- hlncreased h eat stress has a decisive influence on the c aiLshortening ef-the 
service life of the electronic component. To prevent heat stress. T his-heat must 
be dissipated via the housing of the electronic component. The capacity ability 
of the housing for heat dissipation thus to dissipate heat substantially determines 
the service life, the specific field of use, and the electrical design of the 
electronic component. 

[00041 By B mpro vinge d heat dissipation features, as a rule the m eans 
increased current- carrying caiTving capacity or the allowance of higher ambient 
temperatures can be increased . To reduce heating and-eElectronic components^ 
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thay are sometimes oversize d to reduce heating-. However, oversizing electronic 
components is disadvantageous because of the increased material required to 
make the parts larger.^ or tasks in electronic circuits are distributed by meanr , of 
assemblies 

[00051 It is also possible to connected the electronic components to-eae 
anoth e r to a plurality of what as a rule ar e identical electronic components in 
order to lower the load of each individual component and increase the cooling 
surface . For example, capacitors can be connected in parallel to lower the load 
of each capacitor. However, the parallel connection creates increased number of 
electronic components and is disadvantageous because of the higher production 
costs and the increased effort of assemblv. This i s Imovyn particularly from tho 
parallel connection of capacitors. As a result, loads for individual compon e nts 
ar e reduc e d while at tho same time th e cooling surface ar e as ar e increased. 
[0006] Altemativelv, To reduce the heat of a housing a cooling body is often 
secured, particularly by screwing, to secured to the housing of the electronic 
componen t by a screwing method . A cooling body is designed to efficiently 
dissipate the heat created by the electronic component. The heat transfer 
between the electronic component and the cooling body can be improved stiH 
further by means of a with use of heat-conducting foiU known as "Thermopads"^ 
as an intermediate layer, or by means of corresponding heat— conducting pastes. 
However, securing a cooling body to the housings of electronic components also 
involves increased effort of assembly. 

[0007] ft=em-German Patent DE 198 17 493 Cl^ discloses an electrolyte 
capacitor is known, whose housing is provided with a number of cooling fins. 
The housing of the known capacitor is embodied as a cast aluminum part. 
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[0008] Housings for electronic components are often stamped fanned m rt-in 
a^cylindrical form. Fep-tThese housings, depending on their internal construction 
and the type of electronic component, dissipate h eat d4ssipa44^^-via the 
cylind rical ef base can have decisive importance . This is particularly true for 
eElectronic components with a cylindrical base have in which tho a reduced 
heat-conducting capacity in the radial direction is less, particularly b ecause of 
theif internal construction. -In a cylindrical component. In this case, the an air 
gap, which in some cases is can be up to several millimeters wide, between the 
electronic component and the housing can acts as an intemal heat resisto r and 
create heat stress . 

[0009] Howeve r in addition , heat dissipation via the cup base can be 
comparativ e ly impaired r educe d , since there as wolL -because optimal electrical 
contac t, for the salce of heat dissipation, ef ^between the cup base with -and t he 
electronic component isare not sufficient for proper heat dissipation achieved 
without additional provisions. It is laiown that for thi s r e a s on For example , in a 
capacitor, for instance, tho capacitor. the cathode foil must be made to protrude 
from the lower end of the coil in order to , so that greatly improved the heat 
connection ei^ between the coil te-fee and the cup base i s accomplished on one 
side. Thus, it is of importance to dissipate heat for components with reduced 
heat-conducting capacity. 

[0010] Oversizing electronic components is disadvantageous because of the 
increased material required; the parallel connection of an increased number of 
electronic components is al s o disadvantageous because of the higher production 
co s ts and the increased effort of as s embly. Retroactively s ecuring a cooling 
body to the hou s ings of electronic components also involves comparatively 
great effort of assembly. 
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SUMMARY 

[0011] The present embodiments arc directed to a housing cup for an 
electronic component with an integrated cooling body which mav obviate one or 
more of problems due to the limitations and disadvantages of the related art. 
[0012] This objoct is attained according to th e invention by a housing cup for 
a A housing cup for an electronic component is formed with a cup base. The cup 
base is fonned into a coohng body that is integral with the housing cup, such as 
by extiaisioii. which is produced by extrusion and is characterized in that the cup 
base is fornied into a cooling body that is integral with the housing cup. 
[0013] B^Jintegrating the cooling body with the housing cup, allows the 
current-carrying capacity of the electronic component, compared to a 
corresponding electronic component with a smooth housing wall, e^to be 
increased substantiallv. 7 For example, the current-carrying capacity may be 
increased by more than 100%, depending on the type of electronic component. 
No substantial additional costs occur in producing the housing cup , especially 
s4ne e because the cooling body is stamped out jointly in the same work step with 
the stamping of the housing cup. The cooling action of the housing cup is also 
enhanced by producing it by extrusion. Because of the compaction of the 
housing material and because of the material structure developed in the course 
of the flow of material, the heat- conducting capacity of the housing cup is 
favorably influenced increased . 

[0014] In a preferred versio n one embodiment , the cooling body includes a 
number of protrusions, which protmde from the cup base essentially in the axial 

direction of the housing cup. In expedient variants, t These protrusions a^=e 
embodied selectively may be formed in pin-like, prism-like or lamination-like 
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forni. Various other forms of protrusions can furthermo fe-be used in 
combination. 

[0015] The basic shape of the housing cup is essentially cylindrical. The 
cylindrical shape of the housing cup has proved advantageous, particularly 
because of its excellent pressure stability. 

[0016] In a further advantageous variant, especially wh e n a plurality of 
e lectronic components are conn e ct e d to on e another. I n another embodiment off 
the housing, t he cooling body or at least one of its axial protrusions can bc irs 
used as a mechanical guide element. This embodiment is particularly beneficial 
when a pl urality of electro nic comp o nents is connected to one another. This 
element can advantageously be employed in arrangements in which with larger 
electronic components that h ave to be connected to one another to form 
multicomponent assemblies, where because of the particular way the product is 
used, increased resistance to shock and jarring is necessary. 
[0017] An advantageous ver s ion is obtained if t The cooling body may be i s 
cooled directly or indirectly by means of a fluid. With direct cooling, the cooling 
body is bathed directly by the fluid, for example, with such a s deionized water. 
In the indirect variant, the element used for mechanically guiding the electronic 
component has fluid flowing through it, or the cooling body itself is embodied 
such that it can be connected to cooling elements , for example, with c ooling 
hosesT or cooling tubules). In this wav. This embodiment maximizesum heat 
removal from the housing surface can be achieved . 

[0018] Th e object is attain e d in particular by a capacitor — e sp e cially anA n 
electrolyte capacitor having an embodiment of the housing cup as described 
above is one type of capacitor . In the capacitor, higher losses occur particularly 
with the use b ecause of altemating voltage or voltages of increasing waviness. 
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because of the resultant ahemating current or the resuhant current of increased 
waviness, and because of the comparatively higher substitute series resistance. 
The consumption of the service life of the capacitor and the attendant worsening 
of its electrical parameters (capacitance) e specially are higher and are directly 
dependent on the heat development in the capacitor. Because of the internal 
construction of the component, the heat removal via the cup base plays a 
decisive role in the capacitorT-s4ne e because, in the radial direction, the heat- 
conducting capacity is limited because o f due to its particular construction. The 
air gap, w-t ewhich may be several millimeters wide, between the coil and the 
side wall acts as an additional heat resistor. 

[0019] Still furth e r improved cooling o fl n another embodiment, the 
capacito r is cooled is achieved whenever the capacitor winding, comprising two 
capacitor foils and a dielectric, is wound in such a way that a capacitor foil 
protrudes from the capacitor winding base. , an d t hus ^ tThe cup base formed into 
the cooling body is electricallv connected directlv el e ctrically dir e ctly to the 
protmding capacitor foil. 

[0020] Compared to electrically contacting the capacitor foil with a smooth 
cup base without an additionally formed cooling body, or a cup base formed into 
the cooling body without direct electrical contacting of the capacitor foil to the 
cup base, the heat emission capacity and thus the alternating current load and/or 
service life of the capacitor can be increased further by multiple times. By 
disposing the cooling body on the cup based, especially effective heat 
dissipation is attained, since on the cup base, the thermal contact between the 
housing cup and the capacitor winding of the capacitor is especially good. 
[0021] The object is further attained according to the invention by a 
production method for producing the aforementioned hou s ing cup. 
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[0022] In thi sA metho d will be described r-that forms the housing cup of the 
electronic componen t, such as by extrusion is producod by extrusion . In the 
course of the pressing operation of the housing cup , an integrated cooling body 
is formed into the cup base. The production method ef#ve4H^'^ntion-is based on 
ana extrusion m ethod^ using a matrix.^ The matrix is providedw hieh in a base 
region is provided w ith the negative shape of the cooling body to be made. 
[0023] The advantages attained with the invention are particularly that the 
current-carrying capacity of the electronic component is increased substantially 
because of the improvement in heat dissipation to the housing surface and by 
improving the heat removal from the housing surface, without entailing 
significant additional expenses for producing the component. The higher 
current-carrying capacity of the electronic component makes a cost reduction 
possible in making electronic circuits, especially since the number of electronic 
components to be connected to one another can be reduced. For the same service 
life, the electronic component equipped according to the invention is capable of 
carrying higher current than a conventional one with a smooth cup wall. 
Conversely, if the load on the electronic component remains the same, a longer 
service life is attained. The housing cup of the invention is also esp e ciuDy easy 
to manipulate, especially since the additional effort for attaching cooling bodies 
can be eliminated. 

[0024] The increased heat removal from the housing surface is assured by 
the integration of a cooling body into the cup base. Preferably in 
multicomponent assemblies, the heat transport is positively influenced by 
directly contacting the cooling body with separate air- or fluid-cooled elements. 
Still another substantial increase in heat dissipation is attained by the direct 
electrical contacting of the capacitor winding with the cup base. 
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BRffiF DESCRIPTION OF THE DRAWINGS 

[0025] Exemplary embodiments of the invention will be described further 
detail below in conjunction with the d drawings. Shown in them -the drawings 
are: 

[0026] Fig. I ris m-a schematic cross section ofc a housing for an electronic 
component with a housing cup and a cooling body integrated into the cup base; 
[0027] Fig. 2 showsT a top view ofe atbe cup base and the cooling body that 
is provided with pin-like protrusions; 

[0028] Fig. 3 shows , in a view corresponding to Fig. 2, an alternative 
embodiment of the cooling body, in which the protrusions are embodied in 
lamination-like form; 

[0029] Fig. 4 shows:? a cylindrical capacitor windin g, stamp e d formed eirt 
such that the capacitor foil protrudes from the capacitor winding base; 
[0030] Fig. 5^ isn a schematic cross section? of a capacitor comprising a 
housing as shown in Fig. 1 and a capacitor winding as shown in Fig. 4; 
[0031] Fig. 6 sHowst a multicomponent assembly for capacitors with indirect 
coolings 

DETAILED DESCRIPTION 

[0032] Reference will be made in detail to the preferred embodiments-, 
examples of which are illustrated in the accompanied drawings. Wherever 
possible, E elements corresponding to one another are identified by the same 
reference numerals in all the drawings. 

[0033] The housing, sohematicallvA s shown in Fig. 1 , for an an electronic 
component housing 1 includes a cylindrical housing cup 2^ which is closed off 
with a housing cap 3. In the interior of the housing formed by the housing cup 2 
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and the housing cap 3 is the electronic component 4^ which is electrically 
contacted by two vvirelike tenrtinal contact leadss 5 (wire terminals) that ai=e 
passsed through the housing cap 3. 

[0034] The housing cup 2 has a tubular side wall 6 . The open end of the 
housing cup 2- which is closed of f by a cup base 7 intesxated with the side wall 
6. 7 The cup base 7 and the housing cap 3 are on the opposite face ends opposite 
of the housing cug^ ^2 ^> by a cup base 7 embodi e d int e grally with the sido wall 
67 The cup base 7 forms the bottom face of a cooling body 8 and is embodied 
integratedHy with the housing cup 2. The cooling body 8 further includes a 
number of protrusions 9; which protrude from the outer surface of the cup base 7 
in the axial direction 10 of the housing cup 2 and are spaced apart from one 
another. 

[0035] Figs. 2 and 3, in a view counter to the axial direction lO-ofen the cup 
base 7, show two altemative embodiments of the protrusions 9. In Fig. 2, the 
protrusions 9 are embodied in pin-like form. In Fig. 3, the protrusions 9 have the 
shape of laminations. In both versions, the cross section through the electronic 
component housing 1 corresponds to the view in Fig. 1 . 

[0036] B es ides the versions shown in Fig s . 2 and 3, t The protrusions 9 may 
also (in a manner not s hown) be embodied as prism-like (not shown) . 
[00371 The housing cup 2 whichr includesing the cooling body 8, is 
produced in a single work step by means of extrusion. This technique is-tifeeady 



conventional electrolyte capacitor. Foi^ When embodying forming the cooling 
body 8, the eeeventional p roduction method is modified such that the matrix of 
a pressing device, used for producing the housing cup 2, is provided in a base 
region with the negative shape of the cooling body 8 to be made. jn -During t he 




—smooth housing cup for a 
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pressing operation of the housing cup 2, the cooling body 8 is then automatically 
molded with it. 

IW3U\ Fie. 4 shows a cylindrical capacitor winding 15. The capacitor 
winding 15 is created by winding up a material composed of at least three 
layers. One layer forms the cathode foil 12; another layer forms a dielectric 
made of electrolyte-saturated paper 13; and a third layer forms the anode foil 14. 
The various layers are located one above the other but not with projection 
precision. The capacitor winding 15 is stamped out fomied such that the cathode 
foil 12, on a capacitor winding base, has an offset from the paper layer and 
anode foil. Tta^0B~be#v^idesT--Tthe electrolj^e-saturated intermediate paper 
layer 14 insulates the cathode foil 12 and the anode foil 13 from one another. 
[0039] The capacitor 16 schematicallyA s shown in Fig. 5 . the capacitor 16 
includes a cylindrical housing cup 2. ? The cvlindrical shape of the housing cup 
has proved advantageous, particularly because of its excellent pressure stabilitv. 
The open end of the cvlindrical housing cup 2 wdiich is closed off with a housing 
cap 3. Located in the interior of the housing formed by the housing cup 2 and 
the housing cap 3 is the capacitor winding 11, which is electrically contacted by 
two wirclikc terminal contac t leads s 5 which passed through the housing cap 3. 
The interior of the housing 2 and the housing capr 3 is also filled with an 
electrolytic fluid F. The capacitor winding base 15, with its protruding capacitor 
foil, directly contacts the inside of the cup base 7 electrically. 
[00401 Fig. 6 schematically shows an arrangement of capacitors 16 
according to the invention^^ The.w4^ese-cooling bodies 8 of the capacitors 16 are 
connected in a_heat-conducting fashion to a mechanical fastening element 17. 
The mechanical fastening element 17 comprises heat-conducting material and 
has conduits through which a fluid flows as a cooling fluid. This embodiment is 
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paiticularlv beneficial when a plurality of electronic components is connected to 
one another. This embodiment can advantageously be employed in arrangements 
with larger electronic components that have to be connected to one another to 
form multicomponent assemblies, where because of the particular way the 
product is used, increased resistance to shock and jarring is necessary. 
[0041] In an exemplary embodiment (not shown), the cooling body 8 of a 
capacitor 16 may also be embodied such that it is connected directly to a cooling 
hose or cooling tube. The cooling body may for instance have a bore, through 
which a cooling hose or cooling tube is passed, or it may be embodied such that 
a cooling hose or cooling tube can be fastened to it. With direct cooling, the 
cooling body is bathed directly by the fluid, for example, with deionized water. 
In the indirect variant, the element used for mechanically guiding the electronic 
component has fluid flowing through it, or the cooling body itself is embodied 
such that it can be connected to cooling elements, for example, with cooling 
hoses or cooling tubules. This embodiment maximizes heat removal from the 
housing surface. 

100421 No substantial additional costs occur in producing the housing cup 
because the cooling body is fonned in the same work step with the forming of 
the housing cup. The cooling action of the housing cup is also enhanced when 
produced by pressing. Because of the compaction of the housing material and 
because of the material structure developed in the course of the flow of material, 
the heat-conducting capacity of the housing cup is favorably Influenced. 
[0043] In another preferred embodiment, an electrolyte capacitor having a 
housing cup as described above is used. An electrolyte capacitor normally has a 
higher loss because of alternating voltage or voltages of increasing waviness. 
because of the resultant alternating current or the resultant current of increased 
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waviness, and because of the comparatively higher substitute series resistance. 
The consumption of the service hfe of the capacitor and the reduction of its 
capacitance are higher and are directly dependent on the heat development in the 
capacitor. Because of the intemal construction of the component, the heat 
removal via the cup base plays a decisive role in the capacitor because the heat- 
conducting capacity is limited because of its particular construction^ for 
example, the air gap, between the coil and the side v^all acts as an additional 
heat resistor and increases heat stress. 

[0044] Wliile the invention has been described above bv reference to various 
embodiments, it should be understood that many changes and modifications can 
be made without departing from the scope of the invention. It is therefore 
intended that the foregoing detailed description be regarded as illustrative rather 
than limiting, and that it be understood that it is the following claims, including 
all equivalents, that are intended to define the spirit and scope of this invention. 
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ABSTRACT 

According to tho invention. A housing of an electronic component with an 
integrated coohng body is provided. ^Fh e The cup base of the housing is formed as a 
coohng body. The cooUng capacity of an oloctronic component ( 4 ) may be improved with 
simpl e means, wh e r e by the electronic component (4) is provided with a housing cup (2), 
produced by an e xtrusion method, the cup base (7) of which is formed to give a cooling 
body (8), intejipral with the housing cup (Q ^bodw and the housing cup are formed integrally 
by an extrusion method> 
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